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SECTION B  

Question 1
(18 marks)

1. A pencil was measured to be 0.0260 m long. 
How many significant figures are there in this measurement? ___3_______________
(1)
2. Convert the measurements below into the new given units.  Write down your answer in standard scientific notation.  ( scientific notation( correct conversion
(a) 0.00630 m = 





___6.30× 10-1_____cm
(2)

(b) 2407 dm3 = 





___2.407 ______  kilolitres (2)

(c) 24.0 h      = 





___8.64 × 104________s
(2)

(d)  300.0 (g  =





___3.000 × 10-4______  g
(2) 
–1 for sig figs wrong
3. Buhle measured the mass and volume of a metal block and obtained the following values:

Mass = 44 ± 2 g

Volume = 4.5 ± 0.5 cm3
(a) Give a meaning to the number given by 
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(3)
Volume( in cm3( of each gram (of the metal block

(b) Find the % error  in 

i) the mass of the block; 
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(2)
ii) the volume of the block;
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(2)
iii) the number given in (a).
11 % + 4.5 %(= 15.5%(



(2)
Question 2 
(11 Marks)

Thabo has an irregular metal object. He wants to find the density so he can decide which metal it is made of.  He uses a measuring cylinder with water level at an initial reading of 
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. He gently drops the metal object into the cylinder and the water level increases to a reading of 
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Give all answers to the correct number of significant figures or decimal places.
(a) Calculate the volume  and uncertainty in the volume of the metal object 

 (3)
Volume = 45.1 – 35.1 = 10.0 ml( and ( correct decimal


Uncertainty = 0.5 + 0.5 =  1.0 ml(
(b) After measuring the mass of the object he calculates the density to be   8.4 g/cm3 with a percentage error of 11 %.   Use the table of densities below to find which metal(s) this object could possibly be made of. Explain your answer.











(8) 

	Metal
	Density (g/cm3)

	Tin
	7.31

	Iron
	7.86

	Nickel 
	8.90

	Copper
	8.92

	Silver
	10.5


Uncertainty in density = 
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( = ± 0.9 g/cm3(
Highest possible value of density = 8.4 + 0.9 (method 

=  9.3 g/cm3(
Lowest possible value of density = 8.4 – 0.9        = 7.5 g/cm3(
Metals in this range – Iron(, Nickel (and Copper(
 –1 mark for extra metals
Question 3   (9 marks)

100 cm3 of sulphuric acid solution contains 95 cm3 pure sulphuric acid and 5.0 cm3 water. The density of the solution is 1.84 g/cm3 and the density of water is 0.998 g/cm3.  

(a) Calculate the mass of water in the 100 cm3 solution.




(2)
Mass of water = d×V( =0.998 ×5.0 = 5.0 g(  (2 sig figs)
(b) Calculate the mass of pure sulphuric acid in the 100 cm3 solution.


(4)
Mass of Solution = 100 × 1.84( = 184 g(
Mass of pure H2SO4 = Mass of Solution – Mass of Water(method
Mass of pure H2SO4 = 184 – 5.0 =  179 g (
(c) Calculate the density of pure sulphuric acid





(3)

Density = 
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Question 4   (16 marks)
Dumsile has a block of homogenous chocolate with mass of 1.5 kg and a volume of 750 cm3. Answer the following questions using reasoning by parts.

(a) What is the volume of each gram of the chocolate? 
Use a diagram.

(6)
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1.5 kg = 1500 g(
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( sharing 750 cm3 among 1500 1g pieces (
Volume of 1g = 0.5 cm3 (
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(b) What is the volume of 2.4 ×106 mg of the chocolate?




(5)
2.4 ×106 mg = 2.4 ×103 g(
We add the volume of each gram  2.4 ×103 times((  = 0.5 × 2.4 ×103( = 1.2 ×103 cm3(
(c) Dumsile decides to sell the chocolate at 50c for each 10 g. How much money will she get from selling the 750 cm3chocolate block.





(5) 
number of 10 g packages( in 750 cm3 = 
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Cost of 150 packages = 150 × R 0.50( = R 75(
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The vectors A, B, and C shown in the diagram alongside add together so that their resultant is zero.

Use the method of components to find the 
(a) the bearing of vector A, and
 magnitude of vector C.








(10)
	Vector 
	y-component
	x-component

	A
	34 sin (
	34 cos (

	B
	-181/2 
	01/2 

	C
	01/2
	-C1/2

	Resultant
	0
	0

	(a)
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34 sin (( –18( + 0   = 0(
	(b)  34 cos (( + 0    –  C( = 0(

	
	sin ( = 
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   ( = 32((
	     C = 34 cos (  = 34 cos 32(

	
	Bearing A = 90(– 32(  = 58((
	     Bearing C = 29 N(


Question 6
(8 marks)
A swimmer standing on a river bank wants to reach a boat which is 2.1 km due north of him. If he swims straight towards the boat, the current in the water will push him 0.3 km due east from the boat. Determine the direction in which he should swim so that he reaches the boat. (Include a vector diagram representing the motion and clearly indicate the resultant displacement.)
(8)
Tan ( = 
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( ( = 82((
Direction:  82( North of West(  

      or bearing 270( + 82( = 352(
Question 7
(17 marks)
Philani rides a bicycle on a straight road, starting in an easterly direction.  The graph below shows his velocity during his journey.


From the graph, answer the following questions:

(a) Describe Philani’s motion for the 110 seconds shown in the graph.

(5)
Starting from rest(, Philani goes eastwards( with constant acceleration(, then he decreases speed(.  He turns around and goes west( with increasing speed(, then maintains a constant velocity( and then decreases his speed( and comes to rest for 10 seconds(






10 X 2 = [5]
(b) Calculate the distance travelled in the first 50.0 seconds.


(4)
Area under graph(method = 2 base X height = 2 50( X 5( = 125 m(
(c)  Did Philani come back to his starting point?  Explain your answer.

(4)
 No( displacement not equal zero. (  Displacement west (Area between 50s ands 100s() is clearly less than displacement east. (  (Or with the same meaning)
(d) Calculate Philani’s acceleration between 90 and 100 seconds.


(4)
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Question 8
(12 marks)
The graph below shows the position – time graph for the motion of a car.
From the graph:

(a)
Find the position of the car at t = 35 s.  
_______16 to 17 m_______

(1)

(b)
Calculate the velocity of the car at t = 50 s.





(4)
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(c)
Calculate the average speed for the car from t = 20s to t = 60 s.


(4)


[image: image17.wmf]time

speed

distance

=

(m   
[image: image18.wmf]20

60

40

80

-

+

=

 ((subst = 3.0 m/s (accuracy
(d)
On the axes below, sketch velocity-time and acceleration-time graphs for the car.
(3)


Question 9
(17 marks)
A cyclist, starting from rest, accelerates at 0.30 ms-2 from t = 0.0 s until t = 5.0 s, then travels at a constant velocity until t = 7.0 s, and finally comes to rest in 3.0 m .

(a) Calculate her velocity at the end of 5.0 s.

v = u + at  = 0 + (0.30)(5.0)  = 1.5ms-1





(4)
(b) Calculate her displacement between 0.0 s and 7.0 s.







sI = ut + 
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at2  = 0 + 
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(0.30)(5)2   = 3.8 m





sII = (1.5)(2.0) + 0 = 3.0 m

     sT  = 3.0 m + 3.8 m = 6.8 m






(6)

(c) Calculate her acceleration as she comes to rest.







a = 
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(4)
(d) On the axes below, sketch an acceleration-time graph for her journey.



[image: image23](3)
Question 10
(12 marks)

A builder, standing on the ground, throws a brick at 8.0 ms-1, at an angle of 70º to the ground, to his friend on the roof above him. The friend catches the brick 1.0 s later, on its way down. (Take the magnitude of “g” to be 9.8 ms-2 )


[image: image24]
(a)
Calculate the vertical height between their hands.






uv = 8.0 sin 70º = 7.5 ms-1

s = ut + 
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at2  = (7.5)(1) + (
[image: image26.wmf]2

1

)(-9.8)(1)2 = 2.6 m



(4)

(b)
Calculate the final velocity of the brick the instant before it is caught.




uh = vh = 8.0 cos 70º = 2.7 ms-1


vv = u + at = 7.5 + (-9.8)(1) = - 2.3 ms-1

 
v2 = (2.7)2 + (2.3)2  = 12.6     thus  v = 3.5 ms-1


tanө = 
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 = 0.852
           thus  ө = 40º


ie vf  = 3.5 ms-1 at 40º to the horizontal


     

(8)

TOTAL  SECTION B: 130 MARKS
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Diagram (5)
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Velocity - time graph for a bicycle journey





� EMBED Excel.Chart.8 \s ���
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